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A Note on Hurricane Able of 1952

L, Sherman ond I. Curinc

Introduction: In a previous paper (Shemmwun, 1953) it has been pro-
posed that hurricene reconnaisence procedures be modified so as to
provide date for the location not only of the eye of ¢ hurricane
but of the associated hyperbolic point as well. Some doubt hes

g:been expressad s to the practicrbility of en cnelycis such &s has

8‘{ «béen proposed. In thct paper en isclated mep wus shown, establish-

-"ing'the’possibility of such en enalysis; however no systematic

‘enzlysis of ar"ccmplete hurricene® (that is, including the hyper-

Bélic point at ecch stoge) was availeble @s cn illustrcticn. It

1s the primery purpose of this pecper to present such en cnalysis,

AR 1

" For this purp‘dse hurriccne Able of the Atlentic season of 1952
seemed most suitcble. Before 1952 we at F.S.U. did not heve access
to data from the hurricepe teletype network, cnd Able, of &ll1 of
the 1952 hurricanes, has the most favorcble track from the point
of view of station coverzge in the expected truck of its hyper-
bolic point.

The Analyses: In figure one, we have sumncrized the tracks of the cy-

clonic indraft points and the hyperbclic points taken from the

analyées performed independently by each of us. In sach cese, the
positions given by Ross (1952) for hurricane ABLE warc accepted.,

By the epplication of a common'techni:que, wo setr of maps were

analyzed for every synopﬁic‘ mep time. Thelr agreauent is a measure

of the adequacy of the d‘atéx._ Direct streamline enclysis, the

"fziring in" of streamlines so é‘.s. to agree with the curefully

plotted arrows was the method used. The enclysis was mede in stoges.,
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The streamlines were first skebched on the basis of the strong
winds clone. Thea tho cnclysis wocs extendad into the regions re-
porting light winds. The mode cf andtlysis in the neighoorhood of
the hyperbolic ncint ccn be clorified by reference to & skotcu.,
Figure 2 is ¢ model cf « cycldnic indrcft ambeddad in an easterly
current. Note theot the wind fiows ¢t stctions merked 1, 2, cnd 3
cre converging with those of 4, 5, and 6. The line ‘ow.rds which
they convergs i3 known cs the usymptote of ccenvergence. Tne coymp-
totz of divergence on thae other kond, is clecrly andiceted by the
diverging vind flow es ovidenced by the reports from stotions 7, 8,
9, and 10. However, it will be noted that in o« number of in-
stonces in the study of hurricone WBLE, such a distinct locioion wes
not possible due to the incdequocy of wveilceble detc in the
vicinity of the hyperbelic oint. Furthermore, some of the winds
had to be negloected since they wero affected by locel factors.
Often it wcs possible to loc.te on$ of the csymptotes of convergence
or divergence cnd but hclf of the other. Thus, referring to
Figure 2, wind pedrs (3, 6), (2, 5) =nd (9, 7) might be cvailabls
but no dete from the region of wind (8, 10) might odst. Never-
thelese the hyperbolic point would be fiirly well locectad. Occas-
ionelly, there were cuses when the nosition of the hyperbolic point
hed to be cerried on by pure extrapolaﬁion due to the scorcity of
surfcce reports.

The csymptotes of convergence :nd divergence were loccted on
the besis of the aveileble wind reports ond here agein, grecter
welghts were glven tu strcager winde, which were dicregzorded only

reluctantly. Directions of light winds, particulerly if they disfered
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from the directions of neirby strong winds, were readily ignored
for the reason that thay are probebly due to locel factors such es
the effect of land and sea breeze, mountein or velley breeze or
orogrephy. Of course account was teken of the kinemctic necessity
for the hyperbolic point of celm and of the empiricel fact that
the hyperbolic point at the surfecce is gemer:lly in a broed region
of light winds (brond as compcred tu the light wind aree eround the
cyclonic indreft point).

A set of surfece atrecmline mups, together with e brief com-
ment on those winds exceeding 8 knots thcot were disregerded in the
neighborhood of the singuler points is presented in Appendix A.

No further explenations will be offered for the ignoring of diroct-
ions of winds of speeds 8 knots or less.

We enclyzed the wind field et the reconncisscnée flight lovel
(about 1000 feet for en under-the-cloud flight) for the two days
for which such flight data.was avelleble. No flights were mede once
the storm entered the coest. The positions of the hyperbolic noint
at this leval for these dcys are indiceted in figure 3. In that
figure, severcl positions heve bean entered for higher level meps as
well. The upper wind mzps upon which these positions cre besed cre

shown in Appoendix B.

Conclusions: The trucks shown in figure one cre in sufficient cgree-

ment to meke it et lecst plausible thit it is precticeble tc track
the hyperbolic point &8s well es the cyclonic-indraft point of a
hurricene. Once this is done, the disturbance hes cn orientetion.
This mey be of aid in the reaching of - decision as to the direction

of motion of the storm. Thus Ross [i952j , investigeting the warm
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tongue steering cffect [Simpson, 1945 ] , stated, "The pcth that
the storm right £22low 48 not definitely indicated by (z mep for
0300 GCT on Aug 30)". It is of courss evidant from our track E
charts thet the storm hed definitaly recurved by this time (note 4
the greet changs in its orientution between 0030 GCT and 0630 GCT). .
It should be edded in frirness that Ross! comnant gppliad only to
the epplication of the nerticulir technique mentioned tnd, further,
thet the operctioncl foracustars in Mieml hed clreedy forecast k.
recurvcture by this tiuc (orcl communicction from Mr. Gredy Norton).

It i8 not the purpose of this riote to show thet directions of
storm movemant cen be determined from such on anelysis of the sur-

frce datc. It is very possible thct this will not be true ir

generel. .One could ecsily visuclize the surface hynerbolic point

"legging behind" cs the uppar cir parts of the disturbence tummed,
In such ¢ cc.s“e the recurvature would precede the surfcoce indice-
tions. The study of a simgle stom cinnot esteblish @ pattern.
Nor hcs eny considerction bueen given to the aslight clterctions in
orientction which occur es the storm ncers and crosses the coast.
Chonges in orientetion of the cyclonic indraft end hyperbolic points
are to be expected in connection with changes in tho relative
strengths the cyclonic cnd indreft componants of the wind field
(Shermmcn, 1950). Our only purpose hcs been to zrouse interest in
this sort of cnalysis und to indiccte its fecsibllity,

A similer cnclysis of the pressure field (in which both the
low end assocliated col ere trocked) is possible in theory. How-

ever in prictice it is felt thet over the open sec, pressurs dote
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will not be cdequete. Also, ct uppar levels, the pressure ob-

servations tiken from aircrcft are not likely tc be sensitive
enough to pinpoint the col. Hanca while we do not reject this

line of attack, ct present we are concentreting on the wind field.
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FIGURE |
Legend

Position of the hur-
ricane every 6 hours

) Shermon's posttion of
the hyperbolic point

° Carifio’'s position of
the hyperbolic point

FIGURE 2
A typical cyclonic in-
droft and its correspond-
ing hyperbolic point.

FIGURE 3
Legend
5 Surface hurricane posi-
tion every 6 hours

Hurricane position at
21000 feet ot 1500 GMT

® Position of the surface
hyperbolic point

{}Posi?ion of the hyper-
bolic point gt 1000 ft
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Appendix A: Surface Chort.

Avgust 28 (1230Z) Tho flow over the open Coribbeen (included in our
working meps but not reproduced in these section:ls) aided in the
locetion of thae hyperbolic noint on this mcop cnd on the othors during
the eerly part of the track,

A@st 28 (1830Z) Tho wind reported by the ship at cbout 25 N, 74 ¥
wes ignorad in fevor of the necrby winds., This ship ¢1lso reported on
arroneous wind on the naxt mep.

August 29 (0030Z) No further comment.

August 29 (0630Z2) The hyperbolic point was placed lcrgaly frem contin-
ulty.

Afugust 29 (1230Z) The north wind ot Grewt Abcer Tsiond (26°16'N 77°05'W)
was ignored,

August 29 (1830Z) In view of the ship wind reports ut cbout 28 Il 77,0 ¥
and 29 N 77.5 ¥, we would plece the cyclonic indruft center cbout 1
degrze of latitude to the Souta of the position indiccted (the one
given by Ross 1952).

August 30 (0030Z) No comment

August 30 (06302) Two wirds in the cyclonic indrcft circuletion on tho

acst coust of Floridc had been ignored. The scutherm tronch of the cnti-

cyclonic hypzrbolce of the hyperbolic peint is not fixoed by Aute, How-
ever, the other three locctc it at lecst epproximately.

hugust 30 (1230Z) No comeat.

August 30 (1830Z) Thare are some winds ir the mid Gulf which on this
end the next wcp seam erretic. However, these observations ere wsell
awey iram the hyperbolic noint of interast to us.

August 31 (0030Z) No comment,
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August 31 (06304) Tho ecstwsru parte of the csymptotes of convergenie
md'divergance tre recsonchly well fixed. These, with continuity,
suffice to locate tha hyperbolic point,
hugust 31 (1230Z) The same coammant &s the previous mep with the eddition
that tho northern =nd the southern scctors of the hyperbolic point are .
here better determined. |
August 31 (1830Z) The west wind ct Knoxville, Tannassee is in the moun-
tcins and orosumebly orogrephically coffaocted. This 1s 2 good fix of
the hyperbolic noint,
Septaabar 1 (0030 Z) The winds nacr the hyperbolic point are mostly
less thon 8 knots; neverthelass, this is « foirly good fix (save for

the Southaust portion which is in the _ountcins).
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APPENDIX A . SURFACE STREAMLINE CHARTS
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1630 GMT AUGUST 28
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0030 GMT SEPTEMBER |

LEGEND:

O land stations reporting wind direction fothe nearest |0 degrees
@ land stations reporting wind direction to 16 points of the compazs
© ship wind reports to nearest 10 degrees

®ship wind reports to |6 points of the composs

‘wind speed greater than 8 knots

‘wmd speed of 8 knots or less
©colm
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Appendix B (1000 ft, laval charts)

August 28 (1500Z) The wind remorts ot Muyogucne Islond (22° 21'N

72° 50' W) cond vucntinemo, Oriente (19° 54' N 75° 09' ¥) Port-cu-Prince
(18° 33'N 72° 21' V) fixed frirly well ths southern sector of the csymp-
tote of canvargence, w8 well co the northern section of the esymptote
of divergence. The south-southecsterly flow ¢t Rcmey Air Force Bese

ot Puerto Rico (18° 30' N 67° 08! W) cidad in fixdng the nosition of
the southern sector of the syuptoto of divergence. The axtrapolctad
wind reports of the reconnaisscnce circrcft detarmined the ecsterm
linit of the northern section of the csymptote of convergence. By in-

togr: ting those known locatdons, the hyperbolic point wis loccted.

Note thct therc is herdly ony slono of the hyperbolic point froa the
surfice up to 1000 ft (sec figure 3).

august 29 (1500Z2) The occsterly flow couth of the hyperbolic point is
cleurly indic.ted by the wind reports of Hovene (23° 09 82° 21' N),
Guentenaso, Oriente, und Port-eu-Prince. The three wind reports clong
the austern cocut of Floride gove o good fix of the northern sector of
the ucsymptote of divergence cnd tac west-northwest flow et Hew Provi-
dence Islend (25° 01' Lk 77° 28 V) set the western liuit of the northormn
section of the csymntote of convergence of the cyclonic indrift -oint.
The gouthern linit of the southern sector of ti:e asymptove of diver-
gence hea been estiblished by the predoainent ecsterly flow over Cube.
In contrist with tne position during the previous dey, the hyporbolic

point =t 1000 ft indicates & forwzrd slope with hoight from the surfcce.
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APPENDIX B UPPER WIND CHARTS AT 1000 FEEY

1500 GMT AUGUST 28

1800 GMT AUGUST 29
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